Selective turnover of p62/A170/SQSTM1 by autophagy.
Loss of autophagy causes liver injury, cardiomyopathy and neurodegeneration, associated with the formation of ubiquitin-positive inclusion bodies. However, the pathogenic mechanism and molecular machinery involved in inclusion formation are not fully understood. We recently identified a ubiquitin-binding protein, p62/A170/SQSTM1, as a molecule involved in inclusion formation. p62 interacts with LC3 which regulates autophagosome formation, through an 11 amino acid sequence rich in acidic and hydrophobic residues, named the LC3-recognition sequence (LRS), and the LC3-p62 complex is degraded by autophagy. Furthermore, structural analysis reveals an interaction of Trp-340 and Leu-343 of p62 with different hydrophobic pockets in the ubiquitin-fold of LC3. p62 mutants, defective in binding the LRS, escape efficient turnover by autophagy, forming ubiquitin- and p62-positive inclusions. Importantly, such ubiquitin- and p62-positive inclusions are identified in various human diseases, implying the involvement of autophagy in their pathogenic mechanisms. Our reports identify an important role for autophagy in the selective turnover of p62, and demonstrate that in addition to the essential role of LC3 in autophagosome formation, LC3 is also involved in sorting autophagy-specific substrate(s).